Sensitivity of normal and malignant human lymphocytes to 5-aminolevulinic acid-mediated photodynamic damage.
To compare the sensitivity of normal and malignant human lymphocytes to 5-aminolevulinic acid (ALA) - mediated photodynamic damage. Blood lymphocytes isolated by Ficoll-sodium metrizoate density gradient from healthy donors (6) and hematologic patients (20) with different forms of lympholeukemia, and also transformed lymphocytes of human B-cell (Raji, Namalwa) and T-cell (MT-4, HUT-78) lines were investigated. Diagnoses of chronic lymphoproliferative disorders were made on the grounds of morphological, cytochemical and immunocytochemical studies of peripheral blood and bone marrow cells, with immunophenotype determination by monoclonal antibodies to differentiation antigens of T, B lymphocytes and NK cells and immunocytochemical ABC-AP method. Cells of leukemic B- and T-cell lines were cultured in standard RPMI-1640 medium. For photodynamic treatment, the cells were incubated with ALA and then irradiated by a helium-neon laser (wavelength of 633 nm). The number of dead cells was determined in 20 h with trypan blue dye exclusion test. The striking difference in responsiveness to ALA-mediated photodynamic treatment (ALA-PDT) between normal lymphocytes and cells isolated from lymphatic leukemia patients was established. A bulk of leukemic cells (mean for 10 patients with B-CLL - 62.06 -/+ 4.03%) were destroyed under the lowest ALA-PDT doses tested: 1 mM ALA, irradiation dose of 25 J/cm(2). However, it was virtually impossible to attain any appreciable damage of lymphocytes from healthy donors even with the highest treatment doses (5 mM ALA, 150 J/cm(2)). High sensitivity to ALA-PDT of malignant lymphocytes was confirmed in experiments with human T- and B-cell leukemic cell lines, and in these experiments, an anomalous reaction to the treatment of Raji cells was also detected. The mechanisms of the difference between normal and malignant lymphocytes are discussed in terms of altered heme-synthesis processes in malignant cells. 1) It is shown for the first time that blood lymphocytes from lymphatic leukemia patients are highly sensitive to the damage with ALA-PDT while lymphocytes of normal donors are practically not damaged. 2) Transformed lymphocytes of human T-cell lines are more sensitive than lymphocytes of B-cell lines. 3) Lymphocytes of the Raji line display anomalous dose-effect dependence with ALA-PDT. 4) It is proposed to evaluate the drastic difference in ALA-PDT responsiveness of normal and malignant lymphocytes as a possible simple and low-traumatic test for B-CLL screening among the elderly people.